**Abstract**

**Background:** Although there has been several studies reporting that apathy is associated with faster cognitive impairment and earlier conversions to Alzheimer's disease in the amnestic mild cognitive impairment, effects of apathy in the functional large-scale intrinsic connectivity networks (ICN) are not yet clear. The aim of this study is to investigate the distinctive association pattern of apathy on the 3 large-scale ICNs (the DMN, the salience network (SN) and the central executive network (CEN)) in amnestic mild cognitive impairment(aMCI)

**Methods:** Fifty subjects with amnestic mild cognitive impairments and fifty control subjects underwent resting state functional magnetic resonance imaging. We investigated the association pattern between apathy and intra-functional connectivity (FC) and inter-FC of the DMN, SN and CEN in the aMCI subjects.

**Results:** We found that the FCs of the DMN, the SN and the CEN were lower in the aMCI group, compared with the control group. Apathy was positively correlated with posterior cingulate FC and negatively correlated with mid frontal FC in the aMCI group. In addition, anterior cingulate FC in the SN were positively correlated with apathy in the aMCI group. The anti-correlation strength between the DMN and the CEN was negatively correlated with apathy in the aMCI group.

**Conclusions:** Our results of aberrant DMN and SN FC and distinctive correlation patterns between the apathy and FCs in the several ICNs in the amnestic MCI group might reflect very detrimental effect of apathy on functional changes in the course of AD progression.
